Abstract Survey researchers have typically assumed that university sponsorship consistently increases response rates and reduces nonresponse error across different populations, but they have not tested the effects of utilizing different university sponsors to collect data from the same population. In addition, scholars have not examined how these effects differ for mixed-mode (web and mail) or mail-only data collection. To explore these questions, we conducted an experiment in spring 2012 with an address-based sample of residents from two states (Washington and Nebraska), using two university sponsors (Washington State University and the University of NebraskaLincoln) and two modes (a sequential "web-push" design versus a mail-only design). We found that within-state-sponsored surveys tended to obtain higher response rates than out-of-state-sponsored surveys for both "web-push" and mail-only designs. Our study also investigates the impacts of mode and sponsor on the representativeness of survey estimates.
Researchers face enormous challenges in surveying the US general public, but recent experiments have shown that address-based sampling can be effectively used to obtain general population mail and web responses ("web-push" design) as long as a paper questionnaire is provided for those who cannot or will not provide web response (Smyth et al. 2010; Messer and Dillman 2011) . To increase response rates, these experiments have utilized four mail contacts, enclosed a cash incentive with the first contact and, for the web-push design, withheld an alternative mail response until the third or fourth contact. Past studies using these methods have obtained mail response rates of 50-71 percent, and web-push response rates of 44-55 percent (Smyth et al. 2010; Messer and Dillman 2011) . In more recent experiments, researchers have also included a second cash incentive with the third or fourth contact to improve response rates (Messer 2012) .
However, the effectiveness of these methods declined when Washington State University (WSU) sponsored surveys of residents in distant states, including Alabama and Pennsylvania (Messer 2012) . In these states, WSUsponsored surveys obtained mail response rates of 38-46 percent and webpush response rates of 31-37 percent, compared with response rates of about 48-50 percent for both designs in Washington (Messer 2012) . This suggests that sample members' familiarity or support for the survey sponsor may play an important role in encouraging survey response. It also indicates that the effect of sponsorship may differ across mail and web-push designs. In this paper, we experimentally test the effects of survey sponsorship on response rates and demographic representativeness for mail and web-push designs.
Background
Research has demonstrated that sample members' attitudes toward a survey's sponsor can influence response rates and nonresponse error (Groves et al. 2012) . Typically, government agencies and universities are thought to obtain higher response rates and more representative samples than surveys sponsored by commercial organizations or private businesses (Doob, Freedman, and Carlsmith 1973; Heberlein and Baumgartner 1978; Jones and Linda 1978; Fox, Crask, and Kim 1988; Edwards et al. 2002) . Consequently, researchers have assumed that respondents consistently view universities and government agencies as less biased or more "neutral" than other organizations.
Scholars have overlooked the notion that various university sponsors could be perceived differently across populations. Most university-sponsored studies sampled populations located near the university, though this proximity has rarely been discussed as a reason that the university sponsorship might have a positive effect on response rates. Even when a survey was sponsored by an out-of-state university, expectations for the effects of university sponsorship did not differ (Jones and Linda 1978) . Some studies even withheld the name or location of the university sponsor in their published research (Jones and Lang 1980; Albaum 1987 ).
However, a few studies have demonstrated that variation in perceptions of university-and government-sponsored surveys may impact response. For example, Harris-Kojetin and Tucker (1999) found that cooperation rates on the Current Population Survey were higher when the public held more positive opinions of government and government leaders. In Kentucky, the home of two rival universities, Jones (1979) found that surveys sponsored by the University of Kentucky increased response rates in counties immediately surrounding the sponsor's location, but decreased response rates in counties located in the competing university's region. Social-exchange theory suggests that sample members may perceive sponsors with whom they are connected or familiar as more trustworthy, and thus respond more cooperatively (Fan and Yan 2010) . While most previous studies have focused on response rates, Groves et al.'s (2012) work has demonstrated that support for or favorability toward a sponsor can influence nonresponse error as well.
Another point of note is that much previous research concerns mail surveys, not web. Boulianne, Klofstad, and Basson (2010, 79) argue that web surveys, which typically require respondents to visit unknown websites, "raise new questions about the role of sponsorship, particularly in relation to communicating the authenticity of the survey and the importance of participation." A respondent's level of support for or familiarity with a university sponsor could reduce concerns about computer viruses, online privacy, or website reputability that may otherwise impact web response rates. Few studies have been published on sponsorship effects in web surveying. The two studies we found (Porter and Whitcomb 2003; Boulianne, Klofstad, and Basson 2010) both utilized e-mail-based contacts, varied sponsorship by considering two different departments at a single university, and found no significant differences in response rates due to sponsorship. In this paper, we address two research questions: (1) Does survey sponsorship impact response rates for mail-only and web-push survey designs? and (2) Does survey sponsorship impact demographic representativeness for mail-only and web-push survey designs?
Methods and Data
We report findings from an experiment conducted between April 13 and June 1, 2012, in a survey of Washington and Nebraska residents about water management issues. While the importance of water issues may vary by state, a prior public opinion survey on water resources obtained response rates of 64 percent in Nebraska (in 2006) and 52 percent in Washington (in 2002) using similar methods (Mahler et al. 2013) , suggesting that residents of both states are genuinely interested in water issues. Even if water is more important in one state than another, our randomization of sample members to treatment groups allowed us to effectively test the effects of sponsorship on response rates.
We sent two very similar 12-page questionnaires to equal random samples of Washington and Nebraska addresses drawn from the USPS Delivery Sequence File by GENESYS Sampling. The questionnaires were sponsored by either WSU's Social and Economic Sciences Research Center (SESRC) or the University of Nebraska-Lincoln's (UNL) Bureau of Sociological Research (BOSR). Each questionnaire asked 47 numbered questions that included up to 132 total items in Washington and up to 126 total items in Nebraska when accounting for sub-items. We used a mail-only design for half of the sample and a web-push design for the other half, in which we initially requested a web response and withheld our offer of a mail questionnaire until the final contact (a sequential mixed-mode design). Thus, this experiment incorporated eight experimental treatment groups (2 sponsors x 2 state residents x 2 modes) consisting of 600 randomly selected households, for a total of 4,800 households. For all treatment groups, we used four contacts and two token cash incentives (see table 1). Each contact was addressed to the "Resident" of the city or town associated with the sample postal address.
We stratified the sample based on urban and rural regions within each state (for more details, see Edwards 2013) . For Washington, we obtained 50 percent of sampled addresses from the Washington counties west of the Cascade range and 50 percent from the counties east of the Cascades. For Nebraska, we obtained 50 percent of sampled addresses from the southeastern Nebraska counties and 50 percent from the counties in the rest of the state. In all analyses, we applied sampling weights to offset the effects of regional stratified sampling. Similar to Messer and Dillman (2011) , we calculated sampling weights based on the proportion of households in each region, using 2010 Census data, divided by the proportion of households in the gross sample in each region. Standardization and coordination played key roles in this study. We utilized a unified-mode construction procedure to minimize design differences between paper and web questionnaires (Dillman, Smyth, and Christian 2009) . For example, we employed comparable state-specific images to appeal to residents on the covers of the paper surveys and the log-in pages of the web surveys (see Edwards 2013) . Within the mail and web questionnaires, we utilized almost identical questions, except for a few state-specific questions. In addition, all letters and envelopes were designed to look identical, with the exception of sponsorship identifiers.
Considerable effort was taken to ensure that neither sponsor stood out more than the other. The URLs, support e-mail addresses, and mailing labels were standardized as much as possible across the two universities. The same tollfree telephone helpline was provided to all sample members. All paper materials were printed, labeled, and assembled by the SESRC, using the appropriate sponsorship identifiers. Prior to official mail-out days, BOSR-sponsored materials were shipped overnight to UNL so that BOSR mailings could be sent from Lincoln, Nebraska, on the same day as SESRC mailings were sent from Pullman, Washington. All aspects of the web surveys were hosted on SESRC servers but connected, with UNL permission, to the appropriate sponsor-specific URLs.
We conducted several statistical analyses to determine the effects of sponsorship on response rates and demographic representativeness. Two-tailed chisquared tests of independence were used to compare the number of sample members that responded versus those that did not respond across the two sponsors, considering mail-only and web-push designs separately. We calculated response rates using AAPOR's (2011) Response Rate 2 (RR2). Cases identified as "Return to Sender" by USPS were excluded as not eligible.
Though our sampling frame prevented us from conducting a full nonresponse error analysis, we compared demographic estimates from completed samples to get a sense of the potential for nonresponse error (similar to Messer and Dillman [2011] ). We conducted two-tailed chi-squared tests of independence comparing demographic estimates produced using within-state-versus out-of-state-sponsored surveys, considering mail-only and web-push designs separately. We also used one-sample chi-square goodness-of-fit tests to compare demographic estimates produced by completed samples with estimates provided by the ACS (for age, sex, education, and income) and Gallup (for political ideology and political party affiliation).
These analyses considered age, sex, household income level, education level, political ideology, and political party affiliation. Sex was measured dichotomously. Age was coded to three categories: 20-44, 45-64, and 65 or older. Household income and education level were measured with three ordinal categories where higher scores indicate higher levels of education and income. Political ideology was measured using three categories: conservative, moderate, and liberal. Political party affiliation was measured using three categories: Republican, Democrat, and Independent/Other. Table 2 shows response rate differences by mode, sponsor, and location of residents. In terms of sponsorship, within-state-sponsored surveys obtained higher response rates than out-of-state-sponsored surveys for both modes, though these differences were substantively larger in Nebraska than in Washington. In Nebraska, UNL-sponsored surveys achieved response rates that were 12 to 15 percentage points higher than WSU-sponsored surveys (mail-only: 57.9 to 45.5 percent, p < 0.001; web-push: 52.9 to 38.0 percent, p < 0.001). In Washington, WSU-sponsored surveys achieved response rates around six percentage points higher than UNL-sponsored surveys, though these differences were not statistically significant in either mode (mail-only: 53.2 to 47.1 percent; web-push: 43.4 to 38.1 percent).
Results

EFFECTS OF SPONSORSHIP, MODE, AND LOCATION OF RESIDENTS ON RESPONSE
Within the web-push treatment group, much of the advantage of in-state sponsorship is due to higher response to the web mode. Among Nebraska residents, 38.7 percent responded by web when the sponsor was in-state and 23.3 percent when the sponsor was out-of-state (p < 0.001). Among Washington residents, the rates were not statistically different (33.3 percent for in-state sponsor versus 27.5 percent for out-of-state, p < 0.10). Across both states then, in-state sponsorship resulted in a 34.5 percent response rate versus 26.7 percent for out-of-state sponsorship (p < 0.001). Regardless of sponsorship, similar percentages responded using the mail follow-up (Nebraska residents: 14.3 to 14.7 percent; Washington residents: 10.2 to 10.6 percent).
In the end, although the web-push treatment benefited from in-state sponsorship, it still consistently obtained lower response rates than the mail-only treatment (41.8 versus 50.5 percent, F = 19.88, p < 0.001). The differences in mail-only versus web-push response rates were statistically significant for WSU-sponsored surveys of Washington residents (F = 8.07, p < 0.01) and Nebraska residents (F = 6.00, p < 0.05), and for UNL-sponsored surveys of Washington residents (F = 7.04, p < 0.01).
We confirmed our findings using logistic regression analysis predicting response by mode (web-push = 1, mail-only = 0), sponsorship (in-state = 1, out-of-state = 0), and location of residents (NE = 1, WA = 0). In this model (results not shown), both mode (odds ratio [OR] = 0.70, t = -4.45, p < 0.001) and sponsorship (OR = 1.35, t = 3.81, p < 0.001) were statistically significant predictors of response. We also conducted a logistic regression analysis predicting response by mode, sponsorship, location of residents, and all two-way Note.-Weighted data used.
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interactions between these three experimental design variables. Results demonstrated a significant interaction between sponsorship and location of residents (OR = 1.38, t = 2.41, p < 0.05). Together, these findings suggest that, holding mode constant, having an in-state sponsor increased the likelihood of response, but that this effect was significantly larger for Nebraska residents than for Washington residents. Also, those assigned to the web-push treatment group were significantly less likely to respond than those assigned to the mailonly treatment group, but this effect did not significantly differ across state (OR = 1.13, t = 0.95) or across sponsor (OR = 1.00, t = 0.03).
MODE AND SPONSORSHIP EFFECTS ON REPRESENTATIVENESS OF COMPLETED SAMPLES
We conducted two separate sets of analyses to assess mode and sponsorship effects on the representativeness of completed samples. First, as shown in table 3, we compared demographic estimates produced by WSU-versus UNL-sponsored surveys. We found that different sponsors produced similar demographic estimates, with only a few exceptions. In Nebraska's web-push group, the distribution of respondents by age group differed between sponsors (p < 0.05). In Nebraska's mail-only group, the distribution of respondents by political party affiliation also differed between sponsors (p < 0.05). Though not statistically significant, a similar effect was observed across the other three groups, with UNL-sponsored surveys consistently obtaining higher proportions of Republican respondents than WSU-sponsored surveys.
Second, we compared demographic estimates produced by our completed samples versus American Community Survey (ACS) and Gallup estimates for the same regions and year, shown in table 4 (Washington) and table 5 (Nebraska). These data can help illuminate potential differences in nonresponse error across sponsors and modes. Results show that we consistently underrepresented younger individuals in our samples compared to ACS estimates. We also consistently underrepresented those with lower education levels, particularly in the web-push treatment groups. In addition, we obtained different percentages of individuals identifying as Republican, Democrat, and Independent/Other than Gallup estimates. Unlike with age and education, where different sponsors similarly underrepresented or overrepresented certain groups compared to ACS estimates, different survey sponsors obtained different levels of Democrats, Republicans, and Independents/Others. For example, in Washington and Nebraska, UNL-sponsored surveys tended to overrepresent Republicans more than WSU-sponsored surveys. Other comparisons produced less clear trends.
Conclusion
The findings of this study provide several important insights into the effects of sponsorship on response for mail and web-push designs with address-based
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sampling. Echoing prior studies, our results demonstrate that mail-only designs continue to obtain higher response rates than web-push designs (Smyth et al. 2010; Messer and Dillman 2011) . However, our experiment reveals that sponsorship also impacts response, for both mail-only and web-push designs. In Nebraska, where these effects were most prominent, not only did within-state sponsorship significantly increase response rates, but within-state-sponsored web-push surveys obtained even higher response rates than out-of-state-sponsored mail surveys. Across both states, the combination of an initial web request (i.e., web-push) and out-of-state sponsorship resulted in response rates that were 15 to 20 percentage points lower than within-state-sponsored mail-only requests.
Though differences between within-state-and out-of-state-sponsored surveys occurred in a similar direction in Washington and Nebraska, further research is needed to understand why sponsorship effects were larger in Nebraska than in Washington. For example, are the ties between Nebraska residents and UNL closer than the ties between Washington residents and WSU? Does the number of major universities in each state impact these ties? Future research is also needed to explore why sponsorship seems to impact the percentage of sample members responding by web within the web-push groups, but not the percentage of sample members responding using the alternative mail questionnaire.
This study also provides unique insights into the impacts of sponsorship on survey representativeness for mail-only and web-push designs. All sponsor/ mode combinations obtained samples that similarly underrepresented younger, less educated respondents compared with ACS estimates. This mirrors the challenges that Messer and Dillman (2011) described in obtaining a representative sample of respondents in two statewide experiments they conducted in Washington using similar methods. We also noticed some differences by sponsor in our estimates of political party affiliation, both when we compared our samples to each other and when we compared our samples to Gallup estimates. This demonstrates that studies sponsored by different organizations or institutions may look demographically quite similar when comparing traits typically available in official surveys like the ACS but may be quite different on other traits such as partisan affiliation, which suggests that weighting data on available demographics may not effectively eliminate certain types of bias.
Universities have long been used to collect general public data at the local, state, and national levels, with the expectation that university-based research centers are perceived positively and similarly across different populations. Our experiment suggests that people may actually perceive universitybased research centers in different ways, resulting in potential differences in response. For instance, members of the general public, especially those with strong partisan identities, may perceive different states to be affiliated with particular political parties (e.g., "red" or "blue" states). Given our findings, we suggest that when conducting university-sponsored survey research in distant states, researchers explain to sample members why they are being contacted by an out-of-state researcher. This move could potentially ease respondent concerns and improve out-of-state response.
Perceptions of university-or government-sponsored surveys, in general, could also be changing among certain populations. Based on data from 1974 to 2010, Gauchat (2012, 183) found that conservatives, especially educated conservatives, have demonstrated declining trust in science in the United States, with particularly unfavorable attitudes toward "government funding of science and the use of scientific knowledge to influence social policy." With changes in societal perceptions of science, government, and universities, this study highlights the continued importance of studying the effects of sponsorship on survey response.
